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In the main text we discussed eight ways to extrapolate to the complete basis set (CBS)

limit. Here we tabulate the system energies, and the basis-set superposition error (BSSE)

corrections for the (H2O)6 and (H2O)10F
− systems. Additionally, the CBS values that we

obtained using the extrapolation procedure

ẼX
B.E. =

(
E(H20)6 + Erelax

)
+
(
EX∗) (1)

are also given. See the main text for further details regarding the extrapolation procedure

and for an explanation of the notation.

The data tables below provide the supersystem energies of the (H2O)6 and (H2O)10F
−

systems as computed using a normal MP2 calculation and with various truncated many-

body approximations. As in the paper, we abbreviate the aug-cc-pVXZ basis set as aXZ,

for X = D, T, and Q. The “a∞Z” value is the CBS extrapolation. Here, however, we have

listed the Hartree-Fock energy and the MP2 correlation energy separately (whereas only

total energies are discussed in the paper). We use the following abbreviations in the data

tables.

• Full-HF: the Hartree-Fock energy of the supersystem.

• Full-MP2: the MP2 correlation energy of the supersystem.

• 2B: either the energy or correlation energy as approximated by a two-body expansion.

• EE-2B: the same as the 2B quantity, but using electrostatic embedding.

• 3B: similar to 2B but using a three-body expansion.

• EE-3B: an electrostatically-embedded three-body expansion.

BSSE corrections are obtained in various ways, as described in the paper. Here, we tabu-

late the quantity denoted as EX∗ in the paper, although its Hartree-Fock and MP2 correlation

components are listed separately here. The following BSSE corrections are employed.

• Full-CP: A full (supersystem) Boys-Bernardi counterpoise (CP) correction.

• MBCP(2): Our many-body CP correction, truncated after two-body terms, which is

equivalent to VMFC(2).

• MBCP(3): Our many-body CP correction, truncated after three-body terms.
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• VMFC(3): The Valiron-Mayer function CP correction, truncated after three-body

terms.

Cartesian coordinates for each cluster are provided in separate files.

1 D. M. Bates and G. S. Tschumper, J. Phys. Chem. A 113, 3555 (2009).
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TABLE II: MP2 correlation energies (in hartree) for the eight (H2O)6 isomers from Ref. 1.

Method and Isomer

basis set Bag Boat1 Boat2 Book1 Book2 Cage Cyclic Prism

Full-MP2

aDz -1.347255 -1.343272 -1.343006 -1.346556 -1.346803 -1.348597 -1.343318 -1.348657

aTz -1.642677 -1.638209 -1.637982 -1.641947 -1.642229 -1.644554 -1.638240 -1.644884

aQz -1.747262 -1.743065 -1.742840 -1.746580 -1.746824 -1.749086 -1.743138 -1.749394

a∞z -1.828075 -1.823541 -1.823314 -1.827243 -1.827499 -1.829681 -1.823820 -1.830345

2B

aDz -1.347552 -1.343283 -1.343029 -1.346713 -1.346962 -1.349253 -1.343328 -1.349262

aTz -1.642711 -1.638131 -1.637942 -1.641921 -1.642157 -1.644739 -1.638180 -1.645009

aQz -1.747349 -1.742980 -1.742803 -1.746609 -1.746813 -1.749352 -1.743063 -1.749619

a∞z -1.828200 -1.823451 -1.823280 -1.827313 -1.827533 -1.830006 -1.823734 -1.830643

EE-2B

aDz -1.348332 -1.343886 -1.343575 -1.347478 -1.347798 -1.350175 -1.343858 -1.350365

aTz -1.643113 -1.638496 -1.638248 -1.642381 -1.642653 -1.645231 -1.638495 -1.645639

aQz -1.747637 -1.743260 -1.743030 -1.746983 -1.747215 -1.749716 -1.743292 -1.750106

a∞z -1.828405 -1.823669 -1.823449 -1.827624 -1.827866 -1.830276 -1.823901 -1.831026

3B

aDz -1.346635 -1.342752 -1.342529 -1.346072 -1.346356 -1.348096 -1.342808 -1.348149

aTz -1.642278 -1.637725 -1.637523 -1.641594 -1.641880 -1.644274 -1.637742 -1.644630

aQz -1.746935 -1.742669 -1.742468 -1.746304 -1.746547 -1.748888 -1.742714 -1.749167

a∞z -1.827800 -1.823209 -1.823006 -1.827024 -1.827275 -1.829543 -1.823450 -1.830138

EE-3B

aDz -1.346669 -1.343030 -1.342791 -1.346178 -1.346431 -1.348051 -1.343110 -1.348095

aTz -1.642423 -1.638044 -1.637819 -1.641767 -1.642030 -1.644300 -1.638073 -1.644690

aQz -1.747144 -1.743012 -1.742793 -1.746519 -1.746735 -1.748990 -1.743075 -1.749311

a∞z -1.828056 -1.823570 -1.823352 -1.827269 -1.827490 -1.829700 -1.823833 -1.830343
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TABLE VI: MP2 contribution to the BSSE correction (in hartree) for the eight (H2O)6 isomers

from Ref. 1.

Method and Isomer

basis set Bag Boat1 Boat2 Book1 Book2 Cage Cyclic Prism

Full-CP

aDz -1.332705 -1.331537 -1.331464 -1.332434 -1.332501 -1.332537 -1.331790 -1.332769

aTz -1.622743 -1.621619 -1.621604 -1.622490 -1.622561 -1.622744 -1.621824 -1.623120

aQz -1.725208 -1.724443 -1.724431 -1.724990 -1.725029 -1.725089 -1.724649 -1.725430

a∞z -1.799980 -1.799477 -1.799467 -1.799787 -1.799803 -1.799773 -1.799683 -1.800089

MBCP(2)

aDz -1.333832 -1.332156 -1.332038 -1.333377 -1.333532 -1.334061 -1.332360 -1.334295

aDz -1.623173 -1.621917 -1.621884 -1.622871 -1.622957 -1.623257 -1.622108 -1.623644

aDz -1.725570 -1.724682 -1.724658 -1.725331 -1.725382 -1.725515 -1.724870 -1.725880

a∞z -1.800292 -1.799673 -1.799655 -1.800099 -1.800125 -1.800136 -1.799858 -1.800485

MBCP(3)

aDz -1.332236 -1.331373 -1.331325 -1.332100 -1.332162 -1.331999 -1.331680 -1.332225

aTz -1.622566 -1.621509 -1.621489 -1.622346 -1.622404 -1.622532 -1.621726 -1.622936

aQz -1.725116 -1.724415 -1.724412 -1.724933 -1.724956 -1.725003 -1.724632 -1.725313

a∞z -1.799950 -1.799509 -1.799518 -1.799794 -1.799791 -1.799779 -1.799726 -1.800021

VMFC(3)

aDz -1.333001 -1.331813 -1.331760 -1.332789 -1.332896 -1.332983 -1.332097 -1.333212

aTz -1.622912 -1.621742 -1.621728 -1.622657 -1.622725 -1.622952 -1.621958 -1.623381

aQz -1.725275 -1.724529 -1.724519 -1.725076 -1.725102 -1.725182 -1.724739 -1.725507

a∞z -1.799972 -1.799535 -1.799528 -1.799814 -1.799810 -1.799781 -1.799742 -1.800031
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